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I 

Btudy  raviewfl  tho  ur.e  of  tho  syatema  nannge- 
mont/^syctera  program  office  (SP'O)  aporoach  to  the 
marlagemcnt  of  research  and  development  test  of  snace 

t  , 

and  mlsnile  vehicles,  The  SPO  management  concept  uses 
an  elaborate  Interdlaclnllnury  organization  wholly 

I  I  '  • 

dedicated  to  the  acquisition  of  one  system.  Thl« 
study  concludes  that  with  very  scarce  rosourcos  (par- 

I  ' 

tlcularly  experienced  peoole  and  funds)  and  the  present 
situation,  of  many  small  systems  that  test  economies 
and  efficiencies  can  be  penllzed  by  tho  use  of  sneclal 

'  I 

functional  service  staffs.  They  can  perform  many  test 
planning  duties  In  a  centralized  and  single  point-of- 
contact  manner  for  all  SPOs.  )  ' 


PREFACE 

Thin  study  revlowa  the  use  of  specialized  function¬ 
al  cervrlce  steffs  to  Improve  upon  the  traditional  auton¬ 
omous  system  manapement /system  profcram  office  (SPO)  mode 
of  managing.  Of  direct  interest  was  the  test  of  space 
end  missile  vehicles  on  the  Air  Force  Eastern  and  West¬ 
ern  Test  Ranf^os,  The  author  has  had  seven  years  of 
direct  experience  at  the  Test  Range  and  SPO  organization 
In  the  field  of  doctiracntlng  range  teat  supnort  require¬ 
ments.  This  experience  gave  him  an  understanding  of 
the  worlclngs  and  problems  of  the  test  documentation  as 
It  affects  SPO,  SPO  parent  organization,  Aerospace  Test 
Wing,  and  Test  Range  alike. 

In  mid-1966  the  author  was  assigned  as  supervisor 
of  a  section  at  Air  Force  Systems  Command's  Space  and 
Missile  Systems  Organization  with  the  expressed  Job  of 
Improving  the  quality  and  timeliness  of  SPO  test 
documentation.  This  was  successfully  done  by  central¬ 
izing  the  production  of  test  support  requirements 
documentation  for  all  SPOa, 
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Resenrch  and  devclonwent  (R':D)  In  unasRallable  In 
Its  Irnnortanca  to,  If  not  tiic  ^ccyRtone  of,  technoloo'lcal 
orofreBs  and  military  nrcparedncas*!  vllthout  o  eontln- 
ulnff  and  vlroroua  nro^^rnm  in  RtD  it  la  doubtful  that  the 
United  States  (US)  can  maintain  a  position  of  superiori¬ 
ty  or  even  na.rlty  v.’lth  the  Union  cf  Soviet  Socialist 
Htnubllcc  (I’SSll)  in  the  area  of  military  strategy  and 
capability.  Yet  much  to  the  concern  of  many  government 
and  military  leaders  we  find  that  the  whole  area  of  R&D 
smears  to  receive  less  than  its  share  of  attention. 
Prior  to  1964  the  United  States  snent  more  on  military 
re  search,  devcloment,  test,  and  enylncerlng  (RDTdE) 
thsin  the  ’JS3:-c.  Since  then  the  USSR  has  spent  as  much, 
end  probably  more  on  military  ROVrS  than  has  the  United 
States.  The  more  sumrlainR  fact  is  that  since  1962 
there  has  been  a  steady  decline  in  US  military 
exnendltures.^  Hsny  poseible  reasons  for  the  decline  In 
US  military  H&D  funds  expended  (i.s.  Viet  Kam  War,* 
pressing  dojectic  problems,  etc.)  might  bs  discussed 


however,  that  Is  not  the  our’oose  of  this  oaoer.  It 
suffices  to  say  that  R&D  goes  on  in  the  United  States  at 
a  dccrcaslnp  rate  of  emend Iture,  our  rate  of  inflation 
costs  oontinnc  to  rise,  lend  times  for  svstems  rret  no 
shorter,  and  v:e  are  still  faced  with  nllltary  threats 
and  other  urrent  and  unanswered  requirements.  Some 
measure  of  the  Imnortance  of  TllD  can  be  resllr.rd  from 
the  fact  that  during;  fiscal  year  19^9  the  Air  Force 
Systems  Command  (AF3C)  will  soend  about  30  nercent  of 
the  total  US  Air  Force  (U3AF)  allocations.’^ 

Statement  of  the  Problem 

Lven  at  reduced  rates  the  US  RiD  nroyn-n  le  expon- 
aive  and  it  enuesrs  that  R’D  funds  will  ha  no  more  plen¬ 
tiful  in  the  future,  than  they  arc  at  this  time.  Prom 
such  a  situation  comes  the  nroblcm  to  be  discussed  in 
this  onoer.  It  is  thiax  is  the  cost  of  RAD  testln??:  of 
apace  end  missile  systems  too  hl^h  under  the  "Systems 
Hana cement**  aoproach  and  If  so,  how  can  It  he  reduced? 

It  is  ohvlous  that  this  paper  can  only  address  a  amsll 
facet  of  the  total  *'lac’jc  of  R&D  funds"  prohlcm,  the 
exact  limitations  will  he  discussed  later. 

Objective  of  the  Report 
The  overall  objective  of  the  report  will  be  to 

2 


recommend  certain  sneclfic  System  Profrran  Office  (S?0) 
raanarement  or  procedural  chan^yes  that  mlr;ht  reduce  the 
total  cost  of  tectlnt?  space  and  talaelle  systena.  Such 
coat  decrenslnp  or  effectiveness  Increaslna;  suffcestlons 
will  "be  based  on  a  study  of  the  testing  philosophy, 
nrooedures,  and  methods  under  the  SPO  mnnarrenent  con¬ 
cent.  The  renort  will  have  subobjectlves  of  attempting 
to  "DOlnt  out  problem  areas,  that  if  alleviated  could 
enhance  the  test  uronrari  and  hopefully  result  in  a  re¬ 
duction  of  the  teatlnff  cost. 

Hynothesla 

The  hypothesis  of  this  study  is  that:  the  overall 
cost  of  the  H&D  testing  of  space  and  missile  systems 
under  the  3P0  mode  of  test  operation  can  possibly  be 
reduced  by  modifying  the  traditional  or,  at  least, 
present  SPO  way  of  doing  bis  testing.  In  reneral  this 
modlficstlon  would  be  a  move  to?-»ard  greater  use  of 
functional  support  In  the  RJrD  test  cycle.  Such  changes 
night  include : 

a.  Increased  staff  siipport  In  the  preparations 
and  revlev;  of  all  plans  involving  test  In  an  effort  to 
Increese  the  ovcpall  quality  of  the  plans. 

b.  Consolidated  levying  of  all  test  support 
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requlrencnta  to  Insure  tlTiellness,  etanjlardlsatlon,  anfl 
correctness  of  necas. 

c.  Consoliastea  review  of  3?0  need  nna  use  of  test 
facilities  to  Insure  future  avallaljllity  and  nore 
efficient  use  of  existing  facilities. 

d.  Closer  and  Imoroved  SPO-Aerosnace  Test  wing 
relations  to  enhance  test  success  an!  efficiency. 

€•  CrosB-fertlllsatlon  and  exchonge  betveen  SPOs 
for  the  expeditious  solution  of  co'cnon  '?roblci7»s. 

f.  Movement  organisationally  n  ?.ay  from  strict 
SPOs  to  ?  greater  use  of  functional  units  (l.e.  service 
staffs)  to  supoort  several  SPOs. 


Limitations  Placed  on  the  Stu>^v 

Many  of  the  study  lioitatione  have  already  v-een 
alluded  to  in  orecsdlnr  sections.  Limitations  will  be 
pieced  on  the  study  to  have  a  »nanagenl'le  sub.lect  in 
time  end  scone;  therefore,  resulting  in  nore  specialized 
recoramendatlons  than  from  a  broader  survey  of  the  sub¬ 
ject  area.  In  summary,  the  limitations  placed  on  this 
study  are  as  follows: 

a.  Only  R&D  test  matters  will  be  considered. 

b.  Only  the  test  of  space  and  missile  systems 
wl'l  be  discussed. 
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c.  The  nrime  nrea  of  concern  will  >>«  the  oolley, 
orranlzntions,  r-nS  rnanacenieat  associated  with  this  test¬ 
ing.  "rchnicnl  testln*  nroeelurea  and  aspects  v:lll  not 
"be  Included  In  the  study, 

d.  The  review  will  cover  only  U'3AP  [boalcally 
AFlC's  '3nr'ce  and  ITloslle  Syatens  Orpranlantlon  (SAI'CSO)] 
proTrauis, 

c.  The  study  will  be  restricted  to  unclfisvifled 
osnecto  of  the  field, 

Assu'-aotlono  Used  In  ConductinL*?  t!ic  Study 
Ajal'i,  In  order  to  have  a  » 'ana oreaW.c  subject  nany 
Ras'j-iotioiis  0  3  to  t’w:  condition,  and  contlnnln«r  condi¬ 
tion,  of  the  "rc'ol  world"  have  had  to  be  node.  The 
i''ollov:?nT  lists  th'.ne  soeuDOtlons, 

n.  Zxljtlnp  or  o»»esent  orfanlzstlons  Involved  In 
systene  nana-enient  and  teatlny  (AF3C  Headquarters, 
o/il'ISO,  Aeroeocee  Test  rflnTO*  Test  Ranires,  etc.)  will 
contlnm  as  presently  oocratl Into  the  future, 

b.  AttCTuOts  to  cut  the  cost  of  testlnf?  will  con¬ 
tinue  to  be  a  deslreable  end  and  E&D  funds  will  continue 
to  be  in  sl'ort  supnly  beoa-ise  of  the  Viet  Ham  War  or 
other  higher  national  orlorlty  protrrans, 

c.  The  oast  Inportonce  olsced  on  R&D  to  nalntaln 
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the  technological  growth  of  nillltary  capability  v/111 
not  diminish. 

d.  The  future  will  not  bring  on  the  need  to  go 
into  "crash”  development  efforts  I’l.e.  thc'  Interconti¬ 
nental  Ballistic  Klssllc  (ICEU)  and  Intermediate  Range 
Ballistic  Klaalle  (IRBM)  developments  in  tiic  raid  and 
late  1950a]  to  come  up  with  radically  now  arrace  and 
missile  systems. 

0r>7anigatlon  of  the  Study 

By  necessity  of  this  subject,  this  olady  will 
follow  basically  the  descriptive  analyolo  approach.  A 
review  of  the  literature  on  the  subject  of  coat  of 
managing,  (not  Just  dollar  cost  in  direct  terms)  RAD 
test  reveals  very  little  past  study  or  voiced  concern 
over  such  a  problem.  There  has  been  a  concern  expronsed 
on  the  short  comings  of  the  system  tnanagenicnt  approach 
and  this  will  be  discussed.  Until  19^5  when  largo  Viet 
Nam  War  expenditu’^es  started,  RAD  funds  were  not  in 
such  shortage  as  today,  therefore,  until  recently  the 
importance  of  this  problem  literally  did  not  exist  or 
have  the  magnitude  it  docs  today.  The  statemont  that 
such  a  problem  even  exists  may  be  somewhat  sul.>Jectlve 
and  perhaps  academic  in  that  reduction  of  cost  could  be 
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'  •  I 

^  ‘  i  .  ' 

'  '  ;  I 

.  ,  * 

‘  .  .  -  ■  ■  ■  '  ,  , 

'  s&ld  to  always  be  en  objective,.  Yet  If  It  la  admitted 

'  *  *  .  t 

that  a  continulns  need  (and  not  a  decreasing  one)  exists, 

.  •  •  •  ‘  •  •  I 

*  I  I 

and  that, funds  for  such  R&D  arc  limited, then  the 

*  .  ,  I  •  I  ,  ,  . 

objective  or  redhclnr  cost  of  RID  iest  or  at  least  ' 

I  '  • 

attemptln^i  to  as  much  for  the  test  dollar  .as 

t  •  *  .  *  *  *  '  » 

•  ■  ’  '  I  I  ,  ■ 

possible,  truces  on  .a  new,  Increased,  and  not  so  academic 

,  .  dimension.  In  lar^c,  most  of  the^  evidence  used  in  the 

.  ■  ,  ...  ... 

,  ;  ,  i 

study  will  be  related  from  the  direct  experience  of  tKe. 

•  •  I  »  •  , 

.  .  <  •  :  •  *  I 

author.  Tli.la  will  be  contrasted  tb  ,gpod  management 

,  ,<  principles,  teclinici lies,’ and  fundamentals  and 'Just  plain 
^  ‘ 
comman  sense  to  sec  if . Improvements  in  tho  R£D  test 

’  i  s  ■  ,  *  ‘  I  < 

situation  can  be'  wade,  ,The  report  will  consist  pT  five 

I  ' 

'  additional  chapters*  These*  will  deal  (in  turn)  with  1') 

'  a' brief  introductory  discussion  of  ;what  and,  R&D 

testing  actually  involve;  2}  a  description  of  RdeD  teiltlng 
'in  regard  to  the  orgnaisations  involved;  3)  highlights 
present  testing  management  problem  ejeisting  in  the  S20 

I  ‘  .  *  .  * 

environment;  4), followed  by  an  analysis' of  the  problems 
and  SPO  or  project  management  disadvantages  in  ^neral; 
and  5)  sono  conclusions  and  recommendations  in  regard  i 

*  '  '  t 

I  I  •  * 

,  to  this  analysis.  '  '  '  ' 

•  .  »  V  .  I  ♦  . 
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ciiAP;rKR  II 

.  I 

i4.d  T]*,3;rii;5  of  sPAcr-t;  aijd  mis-tilic  syoT;l.:s 

i 

Tho  ourpone  of  thin'  chraiter  Id  to  outline  tho 

I 

Import  an  CO  of  lucD  teotinp'^  and  in  general  what  is 

Involvndi  in  th,e  oroceco,  'TIiIb  overviev/  or  further 

‘  '  ( 

introduction  la  deemed  necessary  to  oropc-rlv  lay  the 
ground  v/orlc  to  nlace  tho  nroblern  being  discusoed  aa  a 

*  I  /  ' 

subject  iOf  thin  paner  In  nernnectlvo  and  fur-thcr  explain 
the  R&D  tooting  situation.  '  It  is  not  the  InfA-nt  of  this 

I 

chanter  (or  this  u'roer)  to  nrovlde  an  exhauativp  treat¬ 
ment  of  U3AF  aysternfl  management  procolurcs  an  exnounded 

I  I, 

in  tho  Air  i^orce  375  aerlea  of  regulations  and  manualn. 
However  the  nallent  and  neceasary  featureo  of  synteras 
management  will  be  related  in  thla  and  tho  following 
chapter, as  they  bear  on  the  nroblem  discussion. 

'Importance  of  Research  and  Dc;velonment 
As  v/aa  ^^.ndlcated  in  the  introduction,  nrorrosa  In 
all  fields  la  largely  dependent  on  a  continuing  and 
vigorous  R&D  prograr..  Although  this  statement  rany 
appear  to, be  self  evident  the  U3AF  haa  seen  fit  to 

I  I 

'  ,  8 


— r- 
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exprftBo  thoir  concern  over  the  continuation  and  Irapor- 

tnnee  of  K<iD  aa  a  matter  of  printed  policy.  Without 

resorting  to  paranhraslne  thin  oollcy  is  offlcally 

stated  for  search  socciflcally  and  RdcD  in  general  as: 

Conduct  and  supoort  a  broad  and  continuing 
research  prograva  In  all  areas  of  science  and 
tcchnolor'y  that  hold  scientific  oroolse  of 
eventual  Air  Forro  exploitation.  Although 
rc search  is  not  nmonablo  to  solving  snecifio 
opcratloci-sl  mission  uroblems,  it  shall  bo 
oriented  end  controlled  so  that  it  will 
emohaslzo  the  search  for  knowledge  in  areas  of 
greatest  potential  interest  to  the  Air  Force. i 

Continued  imnrovenent  In  our  military  capabil¬ 
ity  is  oasentlal  to  sustain  our  military 
objects  VO  of  deterrence  and  to  generate  the 
capacity  for  a  flexible,  swift  and  controlled 
rcoponso  to  agression.  Continuity  Is  essential 
to  the  successful  conduct  of  RaD,  Sustained 
R&D  support  will  result  in  increased  effoctlve- 
nesa  and  econoiaics  in  military  orograms.  The 
AF  HdD  program  will  explore  the  moat  promising 
approaches  in  science  and  technology.  This 
program  \.’ill  be  uosjignod  to  maintain  a  superior 
technological  base  which  will  facilitate  the 
devoloDMCiit  of  military  systems  that  can  counter 
any  threat  to  our  national  security.  The  prln- 
clole  tasks  are  to  supoort  the  development  of 
systems  and  equipment  to  satisfy  current  re¬ 
quirements  an(3  to  provide  a  wide  range  of  tech¬ 
nological  options  for  use  in  building  a  future 
Air  Force  inventory. 2 

From  the-  above  it  is  easily  seen  the  importance 
that  R&D  has  received  at  Headquarters  USAF  level.  The 
Air  Force  of  course  does  not  perform  R&D  only,  or  Just, 
for  RdD  sake  but  with  the  intent  of  answering  an  oper¬ 
ational  need  or  to  progress  the  state-of-the-art  across 
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the  epectrua  of  deYelooinent  efforts.  This  Is  to  say 
that  depending  upon  the  need  and  urgency  of  the  need, 

R&D  may  fall  Into  several  categories  (or  a  soectru'n) 
starting  with  basic  research  followed  by  exnloratory 
development,  advanced  development,  engineering  develop- 
oent,  and  operational  system  development.^*^ This 
paper  will  deal  with  testing  resulting  or  as  a  part  of 
the  latter  three  categories.  Basic  research,  the  prime 
purview  of  the  Office  of  Aerospace  Research  (OAR)  will 
cone  Into  the  realm  of  this  paper  when  tested  as  part 
of  a  space  launch,  l.e.  OAR* a  Aerospace  Research 
Support  Program.^ 

Research  and  Develoomont  Testing 

RdD  testing  Is  that  program  or  undertaking  which 
is  Intended  to  obtain,  verify,  and  furnish  data  to  be 
used  In  the  evaluation  of  the  RAD  item  in  question.*^ 

The  primary  objectives  of  RAD  testing  briefly  stated 
are  to: 

a.  Verify  accomplishment  of  development  objectives. 

b.  Check  fulfillment  of  system  requirements. 

c.  Obtain  as  best  possible  an  estimate  of  actual 
performance  expected  In  operational  use. 

d.  Discover  any  deficiencies  or  corrections 
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required  before  RolriK  Into  production. 

R&D  testing  lo  subdivided  Into  five  niuln  groups 
according  to  the  level  of  testing  performed,^  These 
as  categories  corrcanond  to  the  degree  of  development 
toward  a  complete  or  operational  Byetcm  end  are  as 
follows: 

a.  Category  I  -  Subeyatcra  Development  Toot  and 
Evaluation.  This  category  deals  as  entltler]  with  sub- 
syeteina,  that  la,  components  which  when  put  together 
mal:e  up  the  total  system  that  the  particular  program 
will  result  In.  These  tests  are,  ;'ri  the  main,  accom¬ 
plished  In  the  facility  of  and  by  the  contractor  which 
lo  on  contract  to  design  and  produce  the  syctem.  Such 
tests  while  of  interest  do  not  normally  fall  into  the 
purview  of  this  paper. 

b.  Category  II  -  System  Dovelooment  Test  and 
Evaluation.  Again  as  the  name  Implies  this  category 

of  teat  involves  testing  of  the  complete  systen.  These 
development  tests  evaluate  the  Integivatlon  of  all  sub¬ 
systems  In  the  operational  (or  final)  configuration  as 
much  as  i^osslble.  Data  as  required  will  bo  gathered  In 
order  to  evaluate  the  performance  of  the  system  against 
required  specifications.  Category  II  tests  are  an  Air 
Force  effort  and  will  be  assisted  by  the  contractor  as 
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noecled.  It  is  this  catef^ory  of  ftdrD  tunt  with  reopect  to 
the  launch  of  rnisalleo  and  apace  vehlcloo  that  apnllea 
directly  to  tldo  report.  Such  testa  althou?;h  not  in¬ 
volving  an  actual  launch,  out  in  a  supoort  or  aosociatod 
role,  such  as:  prelaunch  teats,  recovery  operations, 
orbital  support  or  aupoort  of  a  secondary  (or  "olg^y- 
back"  as  they  are  often  called)  nayload  relate  equally 
to  the  dlscusalon  of  this  study. 

c.  Category  III  -  System  Operational  Tost  and 
Evaluation.  Category  III  testing  ia  the  final  phase 
of  testing  iiticier  the  systena  management  concept  and 
involving  the  3?0.  Category  III  teats  are  performed  by 
the  operating  (to  be  differentiated  from  the  develop¬ 
ment  agency  as  represented  by  the  3P0)  agency  such  ns 
the  Strategic  Air  Command  (SAC)  or  Tactical  Air  Command 
(TAC)  and  Involves  the  produced  or  opercatlonal  system. 
Data  la  acquired  to  continue  deterainlng  the  capabili¬ 
ties  of  the  syntom  and  to  discover  any  doflcienclea 
that  must  be  corrected  by  the  Sro  in  cubcoquent  produced 
items.  As  might  be  correctly  aasummed  the  3P0  role  la 
one  of  observer  and  normally  the  management  of  Category 
III  tests  will  not  bo  of  major  concern  as  roflected  in 
this  paper. 

d.  Demonstration  and  Shakedown  Opercotions  (DA30) 
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and  FVllow-on  Development  Tost  and  Evaluation.  These 
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lu:]l  two  areas  of  testinft  are  listed  mainly  to  complete 
tue  (ilecusslon  development  testlnp  cycle.  The  first 
area  is  performed  after  Category  III  testing,  by  the 
operating  agency,  and  to  continue  evaluation  and  training 
of  operating  oeraonnel  on  the  operational  system. 
Follow-on  testing  is  concerned  with  the  revalldatlon  otf 
the  syntera  v/hen  updating  changes  have  been  made. 

Normally  neither  of  these  test  categories  will  be  of  the 
magnitude  interest-wise  that  category  II  tests  were. 

In  the  event  that  the  3P0  becomes  losponslble  for  follow- 
on  testa  co.nuenta  in  this  paper  will  apply. 

liisaile  and  Space  Vehicle  Testing-In  Summary 
At  this  point  it  is  worth  while  to  suia  up  the 
previous  comments  in  regard  to  the  testing  of  ralsslleo 
and  space  vehicles.  Since  this  paper  will  deal  with 
test  procedures  and  organizational  arrangements  in  the 
next  chapter,  these  items  will  only  be  briefly  mentioned 
in  this  summary.  The  situation  under  discussion  at  this 
point  is  concerned  with  the  test  (launch)  (primarily 
Category  II)  of  complete  inlssilos  or  space  vehicles 
(boosters,  suborbltal  probes,  or  satellites)  by  SPOs 
at  or  on  one  of  the  National  Ranges.  These  ranges 
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Include  for  the  purpose  of  this  naper  the  AF  ISaetern 
Teat  Ranpo  (AFf-TR)  Patrick  AFE,  Florida,  the  AF  Weatcrn 
Teot  Ranpo  (AFWTR)  Vundenberg  AFB,  California  and  the 
Pacific  Missile  Ranrr  {U3  Mavy  operated)  at  ?t.  Muru, 
California,  The  actual  act  of  teatln/j  follows  a  logical 
series  of  steps  beginning  with  test  planning  to  decide 
what  measureraents  must  be  made,  how  many  tests  arc  to  be 
conducted i  the  flight  profile  to  be  flown,  and  when  the 
tests  will  be  made.  This  planning  is  then  translated 
into  requests  for  support  and  submitted  to  the  support 
agencies.  The  SPO  Is  responsible  lor  the  preparation 
of  support  request  documentation,  follovjlng  prescribed 
formats,  and  Introducing  It  Into  the  proper  organizational 
channels.  Normally  day-to-day  llason  between  the  sup¬ 
porting  range  and  the  SPO  is  handled  *hrough  the  SPO's 
test  representative  In  the  Aoroopaco  Test  V^lng  located 
at  the  teat  site. 

The  Importance  of  proper  planning  for  the  test  and 
the  timely  and  correct  oreparation  of  support  requests 
is  paramount  to  successful  testing  and  the  obtaining  of 
data  that  allows  for  the  Intended  system  performance 
evaluation.  When  literally  millions  of  dollars  of 
prior  R&D  hinge  on  the  success  of  a  test  it  behooves  all 
to  Insure  that  all  possible  steps  have  been  taken  to 


;naximl;ie  tlie  outcome  of  the  launch.  The  teat  in  question 
In  tho  culmination  of  many  ycaro  of  research,  design, 
nubayotum  testlnr,  and  In  fcneral  the  proof  or  verifica¬ 
tion  of  all  the  orior  olannlng.  The  seriousness  with 
which  the  Category  II  test  la  approached  must  corresoond 
to  the  payoff  expected.  It  In  obvious  that  to  achieve 
this  succeaa  all  organizations  must  work  in  close  harmony 
and  undcriitandlng.  Coraniunlcation  In  crucial  In  that  test 
support  needs  must  bo  properly  planned  In  the  first 
place.  They  must  be  correctly  stated  and  transmitted 
to  the  test  aupnort  agency  in  a  lan"Mage  and  format 
that  In  standard  and  understood  and  then  the  tost 
support  agency  must  plan  the  actual  support  of  the  test. 
Each  of  those  processes  must  be  completed  without  a 
hitch  If  the  imoortance  of  R&D  and  the  minimization  of 
test  costa  are  to  be  achieved. 

This  overview  and  background  of  the  Importance 
placed  in  R&D  and  the  culmination  of  the  R&D  in  the  test 
phase  should  hove  layed  the  ground  work  for  moving  on 
to  a  review  of  how  the  Planning  for  test  support  is 
actually  accomplished  In  the  "real  world".  The  follow¬ 
ing  chapter  will  discuss  the  R&D  testing  of  missiles 
and  space  vehicles  in  the  systems  management/SPO 


environment 


CHAPm  III 


l-i&D  Ti.3TIK0  IK  TI!K  5?0  LTKV IROKwEKT 

ThH  Intent  of  this  chftr)ter  Is  to  review  and  relate 
how  n^cD  tostlnf?  (nrlwnrlly  Cntcffory  II  for  this  paper) 
la  accompllahod  with  the  SPO  and  systems  management 
approach  or  concept.  AlthouiKh  narts  of  this  narrative 
may  anocnr  to  he  overly  critical,  such  la  not  meant  to 
overly  criticize  syatems  manafreinent  out  la  given  only 
in  an  ottemnt  to  improve  on  It.  The  object  of  the 
report  la  to  highlight  what  the  author  feels  are  areas 
of  concern  In  how  the  SPO  is  presently  doing  hla  testing 
bualneua.  Further  elaboration  on  this  belief  will  be 
provided  and  become  obvious  in  this  and  the  next  chanter. 

Systems  management  as  used  in  the  context  of  this 
paper,  and  In  the  Air  Force  In  general,  Implies  the 
process  and  use  of  a  specific  organization  dedicated 
to  the  obtaining,  acquiring,  or  producing  of  a  specific 
syatem.  Such  an  arrangement  Is  usually  superimposed  on 
a  wore  traditional  line-staff  and  functionally  oriented 
organization  with  the  purpose  of  managing  a  specific 
Item  rather  than  several  items  simultaneously.^  In 
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theory  the  8y«tema  manapemont  office  (or  pi'oduct  or 
project  office  as  they  are  also  often  called  In  Indus¬ 
trial  circles)  dra\^s  Its  manpower  and  much  of  its  day- 
to-day  supnort  from  the  parent  orpanlaatlon  and  at  the 
completion  of  Its  project  Is  supposedly  dlasolvod  and 
personnel  ore  returned  to  their  old  Jobs.  The  systems 
inatm.3er  uses  the  interdisciplinary  aporoaoh  to  manage 
all  aspects  of  his  system  from  planning  to  conmletion. 

He  theoretically  has  all  the  tynes  and  varieties  of 
talent  and  expertise  at  his  fingertips,  if  not  under 
his  direct  control.  The  reason  that  the  systems  approach 
was  adopted  was  the  necessity  to  cooe  with  large  complex 
high  value  projects  that  had  aspects  cutting  across  all 
functional  lines  and  to  many  organisations  outside  the 
parent  organl^tation.^  Within  tho  USAF,  systems  manage¬ 
ment  got  it^.  real  start  in  the  mid-1950e  during  the 
"crash**  effort  to  deploy  an  ICBM  system.  With  the  ICBM 
we  had  all  the  aspects  of  a  project  that  systems  manage¬ 
ment  was  designed  to  handle.  From  the  management 
efforts  on  the  evolved  the  ore  sent  systems  memage- 

incnt  structure  that  makes  up  todays  SFOs. 

The  remainder  of  this  chapter  will  deal  with  those 
agencies  and  organizations  tnat  eons  together  in  the 
S?0  systems  management  arena  to  perform  and  support  lUED 
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toatlng.  Of  prime  concern  ani  to  bo  dlscunacd  in  the 
following  order  are  the  3PO,  the  SPO'b  parent  organiza¬ 
tion,  the  Aoronoaco  Tent  Vi’lng,  and  the  Teat  (suooort) 
Range.  These  along  \;lth  the  OPO'a  contractorCs)  male© 
up  the  RAD  teat  teu''i.  iSach  will  be  dlscucscd  as  to  the 
nart  performed  in  the  test  mission  and  how  they  all  fit 
top.otlier  to  get  the  Job  done. 

The  System  Program  Office  (OPO) 

The  3?0  is  the  central  organization  in  administer¬ 
ing  oyotenia  management  in  the  acquialtion  of  new  oystena 
The  S?0  is  first  formed  as  a  cadre  during  the  early  part 
of  the  conceptual  phase  of  the  weanon  nyntom  acquisition 
cycled  when  the  Deuartment  of  Defense  (DoD)  and  Head¬ 
quarters  U3AF  have  approved  the  approach  and  need  for  a 
new  aystc'.n.^*^  The  3?0  cadre  performs' the  early  planning 
at  this  time  that  describes  the  system  to  be  acquired. 
The  Preliminary  Technical  Development  Plan  (PTD?)  Is 
one  of  their  first  documents  that  conoletely  outlines 
the  tests  that  will  be  performed.  During  the  Contract 
Definition  Phase  the  now  fulfledged  3P0  selects  the 
acquisition  contractor  and  prepares  more  detailed 
system  planning  documents.  The  third  phase,  acquisition 
is  where  construction  of  test  hardware  and  writing  of 
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teot  nluna  hoplno  In  earncat.  ,  It  1b  rJurlnf^  this  phaso 

'  '  (  I  I 

that  Cntoffory  II  toaLln(/-  Is  porfortncjd.  ■  i 

I  '  ■  I  '  ,  ’  ' 

Tho  orpanl7.utlon  of  the'  SPO  follows  a  standard 
preucrlbed  oat tern  (see,  Flpure  l)  made  un  of  englnqerlng, 

'  ■  !  i  ,  I  ' 

program  control,  tost  and  deployment,  configuration 
management,  and  orocurement  and  production  offlpes, 

'  f  ,  'I 

The  SPO  Is  to  be ,  manned  only  to  acoompllsh  essential  ) 

I 

planning^  directing /and  ,contr6111ng,  to  fulfill  approved 

'  :  I  I 

program  requirements  th.roughout  the  program  life  cycle 
and  will  use  staff  support  of  participating  organiza¬ 
tions,  and  other  aoprop'rlate  capabilities .  to  the  raa:tlnium 

C  I 

pxtent.  Within  this  organization  the  Test  and  Deploy- 

'  I 

raent  Division  Is  responsible  for  the  development  of, 

'  .  ^  '  I  ' 

test  Plans,  coordination  of  available  test  resources 

^  .  I 

from  test  agencies,  .and  mnnogement  of  Category  II  i 

teats/ *7  '  .  ' 

'All  SPO  produced  development  plans  describing  the  < 

’  '  • 

conjTilete  system  .lll^e  c.^cle  will  have  sect-lons  outlining 

I  ■  '  '  t 

the  resources  needed  to  support  tests  and  a  statement 

I  '  I  ^  '  '  '  ,  !  ■ 

will  be  obtained  from  the  support  agency' Indicating  his 

I  I  !  I  I 

caDabillty  to  support  the  tests  In  the  desired  time  , 

;  P  '  '  '  '  ' 

pelrlod/  When  the  complexity  of 'Category  II  teste  is 

I  ■ 

considered  It  Is  evident  that;  thq  establishing  of  sound 
teat  requirements  at  the  outset  cannot  be  over  empl7aslzed 

,  .  ’  19'  '  ■ 

I  '  , 

!  ,  ■ 

I  .  j 

.  ,  '■  ■  '  ■' 

’  \  ‘  '  ' 
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SYSTEM  PROGRAM  OFFICE 


-Typical  System  Progran  Office  Organization 
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due  to  the  ponolblo  Impact  that  nupport  will  have  on 
conto,  ficheduloo,  and  fftcility  noedB.^  Specific  policy 
haa  boon  oublished  on  tho  (ievelopment  of  test  support 
needs,  this  la: 

In  the  IntorcBt  of  economy,  exlntlnR  toot  facll- 
Itloo,  teat  oqulumcnt,  and  caoabilltles  will  be 
uaed  where  possible,  Instead  of  develooing  new 
facilities,  test  eauinmont  and  capabilities. 

To  the  extent  practicable,  the  most  realistic 
operational  environment  attainable  will  be  used 
for  dovclon.nont  testlnp.  Testinp.  v;lll  be  con¬ 
solidated  v;hcn  feasible,  to  avoid  duollcatlon. 

Test  data  available  from  other  sources  or  obtain¬ 
ed  durlnr  oarlv  stapes  of  develonment  testing 
will  be  used  to  the  maximum.^® 

Test  needs  must  be  Intelliftently  evaluated,  particularly 
for  construction,  due  to  the  lead  time  needed  for  devel¬ 
opment  or  scheduling  of  government  facilities.  Capa¬ 
bilities  and  facilities  that  exist  for  testing  must  be 
known  and  used.  The  3P0  has  been  instructed  to  look  to 
his  parent  organization  for  assistance  in  planning  for 
test  facility  requlreraonts 

Once  the  GPO  has  decided  what  his  test  support 
needs  are  he  must  document  his  requirements  to  the  test 
supnort  agency,  in  this  case  Category  II  tests  to  be 
suDPOrted  by  one  of  the  National  Ranges.  Each  test 
requirement  must  bo  documented  for  good  management,  and 
the  format  of  the  test  documentation  should  be  standard- 
Ized  to  Include  all  essential  data.-*-'^  Each  range  has  a 
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oerlea  of  time  ohaaod  fornata  (normally  roforred  to  as 
ranpc  requirements  rlocumentation)  that  are  uaed  by  the 
SPO  to  display  hla  requirement  a  for  toot  aupoort.  In 
the  early  phase  of  propraia  olannlng  the  document  sub¬ 
mitted  is  brief  and  Introductory  In  nature.  The  first 
document  lo  called  the  Program  Introduction  (PI).  This 
document  alerts  the  range  that  future  tent  aupoort  la 
likely  and  orovides  them  information  to  gain  aome  under¬ 
standing  of  the  test  support  needs.  Once  the  test 
program  becomes  better  defined  a  more  detailed  document, 
the  Program  Requirements  Document  (PRD)  la  produced  and 
forwarded  to  the  range  for  tholr  review  and  prenaratlon 
of  equally  detailed  range  teat  aupoort  plans.  The  PRD 
will  be  a  direct  reflection  of  tost  data,  facility  and 
other  suoport  needs  as  listed  and  outlined  in  test  plans 
produced  by  the  SPO's  contractor.  The  final  ohase  of 
test  support  requirements  documentation  is  the  Operations 
Requirement  (OR).  The  OR  is  Issued  Just  prior  to  the 
test  and  contains  an  even  greater  level  of  detail  than 
the  PRD. 

Prior  to  nld-1966  the  3?0s  in  3AM30  were  preoaring, 
or  having  orepared.  Pis  (or  Planning  Estimates  (PSs)  as 
they  were  called  orlor  to  l^^^  and  PRDs  on  a  SPO-to-S?0 
basis,  some  by  the  SPO,  some  by  the  acquisition 
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contractor,  eomo  by  a  not-for-profit  contractor  such  as 

I 

the  Aerofoaco  Corooration,  or  even  soTne,  at  the  field 
level  of  the  Aeronpace  Tent  Wlnp  at  the  launch/test 
site.  Test  Bunoort  requirements  documentation  prepared 
on  such  a  decenti'‘'ili2edl  and  haohnsard  basis,  although 
confominr;  to  the  systems  oporoach  of  each  SPO  doing 
his  own  Job  in  bin  own  way,  lent  little  to  standardized, 
timely,  aTid  high  quality  products.  Very  little  thorough 
staff  review  was  made  of  system  test  plans,  development 
plans  (l.e.  PTD?  and  subsequent  documents),  and  other 
tost  roqui roraent s  or  toot  facility  olans.  The  following 
section  v/ill  describe  an  exocrlmental  office  that  was 
set  up  to  make  a  radical  change  in  this  old  way  of 
performing  test  planning  and  to  try  to  work  out  some  of 
the  Just  related  yTOblcmn. 

In  leaving  the  OPO  momentarily  let  it  be  said  that 
each  SPO  operates  enlarge  Independently  of  other  SPOa. 
This  is  basically  intended  yet  if  one  considers  the 
mutual  problems  that  similar  (space  or  satellite)  SPOs 
face  then  it  is  apparent  that  a  lack  of  cross-fertiliza¬ 
tion  and  duol  lent  ini  of  effort  could  result.  Each  SPO 
develops  v/hat  is  called  in  the  buslneBs  as  "tunnel 
vision",  he  only  sees  and  drives  to  his  own  objective. 

As  will  be  described  later,  this  lack  of  across-the-SPO 


supervlBlon  or  llalaon  bv  staff  or  line  alone  can  in 
many  Instances  load  to  Innfflclencos  that  the  very  Sl’C 
was  set  up  to  avoid. 

The  OPO*  s  Parent  Organ i  '/.at Ion 

In  t.ho  cnae  In  study  the  3?0'b  parent  ort/anlzatlon 
1b  3AM"0.  3AK30  Is  an  equivalent  of  a  product  or  devel¬ 

opment  division  and  operates  under  the  command  of  the 
AFSC,  This  section  will  dlscuas  SAMCJO's  Involvement 
(over  and  above  the  3PO)  in  the  test  nrocens.  An  orfan- 
Izatlon  chart  of  3Al-iS0  is  included  ''s  Fl.^ure  2,  On  this 
chart  certain  key  GPOs  and  other  offices  have  been  I'lrh- 
llahted  for  use  with  the  follov/ing:  discussion. 

The  mission  of  SAI'30  is  as  follows; 

Plnns,  pror/rans,  and  mananes  system  programs  to 
acquire  qualitatively  superior  sn-’ce  and  missile 
systems,  AGA'  and  other  subsystems,  and  related 
hardware;  provides  for  the  activation  and  alter-  • 
at  Ion  of  missile  sites  and  p.round  laiinch  facil¬ 
ities;  performs  the  functions  of  launch,  on- 
orblt  tracking,  data  acquisition,  and  command 
and  control  of  DoD  Sratellltes;  and  effects 
recovery  of  various  space  packa^^s*  1^»1^ 

It  mlffht  be  assumed  that  3Ai'I30  manages  the  SFOs 
assigned  to  GAJ'GO,  yet  in  practice  each  SPO  Is  quite 
autonomous  and  Ineffect  answers  literally  directly  to 
the  DoD  Deputy  Director  of  Research  and  Engineering 
(DDR&E).  There  is  no  doubt  however  that  the  reason  for 
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GAM30  exlutcnce  lo  to  Buooort  tho  SPOb  from  the  systom 

concept  fomulatlon  by  the  Director  of  Dcvelonment 

Plans,  launch  operations  by  the  Aerosoo.co  Test  Wlnr's, 

to  the  ji'ionltorlnff  of  conotruotlon  of  nev;  test  facilities 

by  the  Director  of  Civil  Kni'lnccring,  Policy  reads  in 

System  Profrram  i^ani-'./'cnent  Pi'occdures  that:  "All  orr’un- 

laotlonal  c?.ome.ntD  v.’lthln  or  functionally  rcslatcd  to  the 

SPO  will  adhere  to  and  ouoport  the  imolejnentatlon  of  the 

system  proftran  mnna^-cnent  process.  "15  This  policy  of 

parent  orcanizatlon  staff  and  line  auuoort  of  the  SPO 

Is  further  ..i^plifled  in  AFSC'a  System  Propjram  Office 

Manual,  Of  nneclfic  interest  and  apolloation  to  the 

discussion  in  this  paper  lo  tho  sufipested  uce  of  a 

corvlce  staff  to  perform  cooled  tasks  for  all  SPCn, 

The  follov.’lnR  lists  this  guidance. 

AFSC  riyatcins  Division  Staff  Organizations. 

Division  staff  olenents  arc  those  which  have 
resnonnlblllty  for  providing  advice  and 
assistance  to  tho  commander.  In  rolatlon  to 
the  SPO,  staff  functions  are  often  two-fold: 
to  advise  and  assist  the  3PO  regarding  collclcs, 
criteria,  methods,  and  procedures  developed 
locally  or  directed  by  hi'ther  authority;  and 
to  pc7'*forrT  snoolflo  functions  for  or  in  support 
of  the  !jPO  wh^~re  Cfipobiixtles  has  boon  pooled 
to  fun'orc  division  wide  and  must  be  responsive 
to  the  system  prl)gram  director.  [under  lino 
added] 

AFSC  Systems  Division  Lino  Organizations. 

Division  line  elements  are  those  which  have 
the  responsibility,  authority,  and 
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acountabljlty  for  primary  division  objectives. 
In’AFSC  cvatoma  dlvii.lons,  the  lino  elements 
conolot  of  the  S?0o  and  certain  Bpoclallaod 
technical  functions  such  forelfm  technology 
and  civil  cnglneerlnr,  Theae  latter  organi¬ 
zations  furnish  ssccific  operational  suoport 
to  the  SPOn  and  essnro  education  In  the  areas 
of  their  floeclalty.^^ 

If  tho  D?0  Is  to  accompllBh  the  complex  task  of 
oycton  manafCTnont  tho  System  Program  Director  (SPD)  and 
hlo  SPO  personnel  must  look  to  many  outside  agencies 
(oubsldo  the  SPO)  for  aupnort.  Only  by  continual  coop¬ 
eration  and  Joint  effort  between  the  SPO  and  supoort 
agencies  can  tho  SPD  achieve  his  mission. 

The  GPO's  parent  organization  will  normally  have  a 
wealth  of  background  and  depth  in  matter  of  great 
importance.  These  may  be  In  solutions  to  technical 
deolgji  problems,  support  In  research  areas,  and  special 
knov^ledge  on  nrocedural  matters  pertaining  to  systems 
management  itself.  It  Is  such  an  area  that  the  SAM50 
commander  organized  ond  staffed  an  experimental  division 
within  the  Plans  and  Onoratlons  Office  to  oversee  the 
functional  area  of  SPO  R&D  test  of  missiles  and  space 
vehicles  on  the  National  Ranges. 

As  a  test  case  this  division  (originally  called  the 
Test  Operations  Division  and  recently  changed  to  Opera¬ 
tional  Systems  Development  Division)  was  given  the  Job 
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of  rev}.ewlng  of  all  SPO  test  plana  and  dovelounont  plema 
In  the  area  of  range  rcqulrenents  and  National  Range 
teat  support.  To  Insure  that  Its  guidance  was  carried 
out  the  office  was  nleo  charged  vrlth  consolidating  the 
physical  preparation  of  range  test  supnort  documentation 
(Pis,  PRDe,  and  all  revision  thereto).^®  The  office  was 
also  charged  with  staff  review  of  all  range  (mlwslle 
flight)  safety  matters  and  range  Instrumentation  needs. 
In  abort  this  small  office  (approximately  ten  officers 
and  two  typists)  was  intended  to  provide  a  service  staff 
in  a  functional  ares  (range  test  support)  for  all  SAMSO 
SPOa.  The  Intent  was  to  centralize  the  function,  stand¬ 
ardize  procedures,  and  provide  for  SPO  and  range  alike 
one  office  or  a  central-nolnt-contact  for  all  range 
matters. 

As  might  he  assumed  the  relinquishing  of  the  work 
previously  done  by  the  SPO  (or  elsewhere  as  previously 
stated)  was  not  done  without  resistance  to  change.  One- 
by-one  the  various  SPOs  were  essentially  "won  over"  when 
they  found  that  the  service  was  being  conducted  In  their 
best  Interests,  that  they  could  expect  timely  service 
and  that  the  product  was  consistently  superior  to  what 
they  had  under  the  previous  mode  of  operation.  The  case 


of  the  preparation  of  range  test  support  requirements 
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duciUDontntlon  (of  \.,ixch  the  author  weo  directly  In 
charf^e)  Involved  the  collation  from  v/liatevor  eourcen 
available,  tost  requlrementH  that  weiv;  validated  by  the 
f3?0  then  dloplnyecl  onto  tho  proper  range  docimontatlon 
format.  In  approximately  tv;o  years  of  work  (mld-1966  -- 
nld-1968)  nil  SAMSO  SPOo  were  Incorooreted  Into  this 
procedure  nnd  over  AO  different  programs  were  beinR 
serviced.  The  degree  of  success  that  this  office 
achieved  io  difficult  to  measure,  yet  it  was  established 
that  docu!iK.'ntntlOT)  of  a  higher  quality  (accuracy, 
validity,  and  standardised  format  nnd  terminology)  and 
more  timely  nr.t.ure  (shorter  prcoaratlon  time  or  with 
more  time  prior  to  teat)  was  being  nroduced.  Similar 
ndvnntogon  ’.  ere  being  accrued  In  the  areas  of  range 
safety  and  teat  Instrumentation, 

At  this  point  It  Is  best  to  leave  this  particular 
discussion,  ns  more  will  be  Included  In  later  chapters, 
and  move  or:  to  the  final  tv.'O  members  of  the  tost  team. 
These  two,  tho  Aerosoace  Test  Wing  and  Test  Range  are 
most  Important  since  they  actually  beoome  Involved  In 
the  actual  conduct  and  support  of  the  test. 

The  Aerospace  Test  Wing  (ATVO 
The  ATif  Is  tho  prime  SPO  test  representative  at  the 


29 


wmm!rr. 


teot  Blto  (Tost  RariGo),  The  only  roaoon  for  the  ATW'o 
existence  lo  to  nrovlde  on  the  soot  dav-to-doy  field 
management  of  the  actual  hardvmre  testa.  An  organiza¬ 
tional  chart  for  the  6555th  AT'.*/  located  at  the  AFSTR  is 
shown  ns  Figure  3.  The  other  AT’./,  the  6595th  AT./,  Is 
located  at  the  AFWTR  and  has  similar  duties  and  la 
organized  In  a  corresponding  manner.  The  6555th  ATW  Is 
charged  with  the  launch  of  all  Mlnuteinan  ICEMs,  Atlas 
boosted  payloads  and  Titan  III  boosted  payloads  fired 
for  the  USAF  on  the  AFETR.  Referring  to  Figure  2  It  la 
found  that  the  6555th  ATW  Is  organizationally  In  the 
chain  of  command  under  SAI130, 

In  the  area  of  Interest  of  this  report  It  lo  found 
that  the  6555th  ATW  also  uses  a  single  or  central- polnt- 
of- contact  to  receive  (primarily  from  SAM30)  notification 
of  new  test  workloads.  When  the  SAMSO  Tes*  Operations 
staff  office  prepares  range  test  support  requirements 
documentation  on  an  approved  SAMSO  (SPO)  program  It  is 
signed  by  the  SPO  Test  and  Deployment  Division.  This 
signature  certifies  that  the  requirements  stated  on  the 
document  are  valid.  The  requirements  document  is  then 
forwarded  to  the  6555th  ATW  Plans  and  Requirements 
Office  (the  ATV/  central-polnt-of-contact )  for  further 
staffing  by  the  applicable  launch  division  before 
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subralsBlon  to  the  Teot  Range  for  aupoort  plonnlng. 

I  '  I 

Further  investigation  into  the  6555th  ATW  organization 
reveals  '  that  both  the  Atlao  anrl  Titan  III  launch  clJvl- 
alone'  sen^e  tnveral  payload  and  booatcr  3POh  located  at 
SAM30.  'Thun  between  the  ATW  Plona  and  Roqulreinentri 
(otaff)  Office  and  the  launch  dlvlalonn  we  find  a  further 

I 

movement  from  the  atrict  3PO  dedicated  or  systeraa  monage- 

/ 

'  raent  approach  to  a  common  serylcc  or  more  functional 

'  .  f 

approach. 

f 

Tj-io  Ter-t  (Ilational)  Rnnro 

I 

,  To  cap  off  thin  dlacuoalon  of  the  major  organiza¬ 
tions  involved  in  r.  test  of  a  apace  or  mlaalle  ayatem 
the  Teat  Range  will  now  be  reviov/ed. 

r 

,The  Tost  Ranee  is  essentially  a  focllity  to  nrovlde 
a  location  to  prensre  and  launch  the  particular  test 

I  ■ 

vehicle  xond  to  gather  whatever  test  data  is  required  to 

'  evaluate  the  test  and  the  test  item  performance. 

'  Tho  ranges  operate  numerous  sensing  systems  (radar, 

telemetry,  optics,  etc.)  which  gather  the  desired  data 

/ 

for  delivery  to  the  SPO  and  his  contractors.  Tho  types 
knd  degree  of  supnort.of  the  test  is  as  requested  in  the 
previously  discussed  test  support  requirements  documents 
(PI,' PRD  and  OR). 
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The  Tent  notiKCD  also  operate  on  the  central-polnt-of- 
contaet  prliiciplo  for  toot  workloaa  coordination.  Refer- 
rloB  to  the  orf-an) nation  of  the  M-ETO  (Flpure  A)  and  the 
AF.mi  (I'lr.uvo  ■;)  tho  Plana  ond  He<iUlrcments  (staff) 

Office  is  the  initial  contact  point  at  each  range  for 
new  won:  (tent  oupnort  requcr.ta).*’-  At  the  AFBIR  reapon- 
Blhlllty  for  the  PHD  and  OR  rosponoea  shift  to  the 
Dl«otorote  of  Range  Oneratlona,  atlll  malntalnlnE  the 
Idea  that  at  any  point  In  tho  progrom  life  cycle  there 
la  only  point  of  contact  for  the  requlreme-nta.  At  the 
AFVITR  the-  PltoS  and  Rcqulroioonta  Office  preparea  the  PRD 
rcaponso  nnd  the  OR  reaponalhlllty  Is  trnnaferrod  to  the 
Directorate  of  Ranpo  Operations.  Regardless  of  the 
dlfforennoa,  tho  principle  of  alnglc-polnt-of-contact 

for  each  situation  in  retained. 

At  each  of  tho  offices  (or  point e- of- contact )  die- 

cussed  above  a  consolidation  of  like  Jobs  for  all  teat 
agencies  (S/dlSO  nrOs/ATV(  being  Just  some)  has  been  per- 
formed.  This  sctlon  simplifies  procedures  and  adds  much 
efficiency  ovo-  any  operation  that  would  be  fractionated 

by  SPOSf 

The  Tent  Tea’^  Perspective 
The  object  of  this  chapter  has  been  to  trace  the 
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path  taken  by  test  ranpo  support  roqulrcjaents  dooumonta- 
tlon  from  3P0,  through  tho  SAM50  otaff,  to  the  ATV.',  and 
finally  to  tho  Toot  Rnnw,  The  prlmo  thought  at  this 
point  la  that  3P0b  are  orpnnlzcr]  banlcally  an  almoot 
outonomous  or(^.anlzatlons  In  contraot  to  tholr  more 
functional  parent g  and  aupnortlnp  afyenolco.  i/hen  tho 
principle  of  olngle-noint-of-contact  le  applied  at  the 
Test  Range  and  AHM,  then  the  3P0  parent  Id  faced  with  a 
problem  In  matching  tho  field  to  prevent  the  confusion 
of  each  and  every  SPO  going  separately  to  the  field  for 
each  teat  requirement  action.  It  was  foimd  that  by 
removing  certain  functional  jobs  from  all  OPOs  and  con¬ 
solidating  them  at  tVio  otaff  level  of  the  SPO  parent 
organization  that  many  benefits  of  standardization, 
quality,  and  timeliness  resulted.  Frc  n  almost  an 
Important  point  of  view  the  slngle-point-of-contact 
principle  was  extended  one  more  step  and  In  effect  tho 
SPOs  had  one  voice  (channel)  to  the  ATV^  and  Test  Ranges 
and  vice  versa  the  Test  Ranges  and  ATV/a  had  one  voice  to 
tho  SPOs  in  these  particular  test  matters. 

With  these  and  the  previous  chapter  as  background 
and  explanation  of  tho  test  situation  the  next  chapter 
will  address  additional  management  problems  encountered 
In  the  SPO  test  environment. 
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CliilPTEH  IV 


pacGiUM  office  test  problem  areas 

Tho  oh.loct  of  thin  chapter  lo  to  continue  tho 
discuHfllou  of  the  traditional  SPO  mode  of  teat  manage¬ 
ment  and  to  deocrlbo  certain  continuing  problem  areas 
aoBOclntcd  with  that  method  of  doing  buolnesa.  Again 
it  chould  bo  ctated  that  the  ovor-all  intent  is  not  to 
”toar  down"  3?0  or  eyoteraa  management  but  hopefully  to 
identify  certain  areas  which  if  changed  could  increase 
cffectlvenoou  or  Icsoon  the  cost  of  test  ooeratlono.  As 
has  boon  implied  before,  tho  accompli shnent  of  these  two 
objectives  (increased  effectiveness  or  less  cost), 
particularly  the  latter,  may  be  very  difficult  to 
measure,  especially  in  dollars  and  cents.  The  object  Is 
to  in  general  devise  a  better  way  that  has  less  snags 
and  has  a  greater  ovor-all  chance  of  consistantly  being 
succosoful. 

Systems  management  is  no  doubt  here  to  stay,  as  It 
probably  should  bo,  and  will  probably  continue  to  be 
used  in  applications  where  It  is  best  suited.  Its 
over-all  advantage  of  clarity  of  purpose  (mission)  is 
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difficult  to  match  on  propcrorao  of  major  magnitude. ^ 

I 

Yet  every  organization  or  management  arrangement  can  bo 
Improved  upon  and  tho  perfect  one  has  yet  to  be  devised. 
The  following  problem  arena  (in  only  tho  small  aroa  of 
test)  have  been  taken  from  the  author's  dally  contact 
experience  over  seven  years  with  SPOs  from  the  vantage 
point  of  tho  SPO's  parent  organization  (3AMSO)  and  the 
Test  Range.  Many  of  the  problems  In  the  following 
dlsousolon  overlap  yet  they  will  bo  discussed  separately 
to  emphasize  each  particular  point.  Thrj  greater  manage¬ 
ment  lrapllc-..i,lon8  of  these  and  the  general  SPO/systems 
management  concept  will  be  deferred  to  the  following 
chapter. 


A  Costly  Wav  to  Honapie 
The  SPO  form  of  management  Is  inherently  an 
elaborate  way  to  manage  and  acquire  Bysteras  br  It  spares 
little  In  the  extent  of  the  organization.  The  3PD  has 
great  authority  and  has  a  SPO  which  Is  equipped  ttflth  an 
extensive  array  of  talent  (engineering,  procurement, 
administrative,  scientific,  management,  etc,).  When 
used  In  Its  unadulterated  form  the  SPO  Is  extremely 
autonomous  In  Its  striving  to  complete  Its  assigned 
task.  The  SPOs  as  originally  intended  relied  on  few 
outside  of  Its  own  talents  and  that  of  contractors 


under  direct  control.  Policy  proaonted  in  this  paper  of 
a  more  recent  inturo  hac  been  to  modify  the  GPO'o 
Independence  nnd  nlaco  preutrr  ©raohnsio  on  review  and 
euoport  by  oth^T  l».'vela  of  management  and  functional 
arena  of  the  mi  f  nt  orfnnir.atlon. 

An  mrntlonc]  before,  nyntems  mnnageraent  (and  the 
SPO  cone- pt)  fii  i't  came  into  Ita  oun  was  during  tho 
"cruah"  "raoney'  iw.io-ohjoct"  raloaile  development  effort 
of  tho  Triid-19‘30*i.  Granted,  v'hen  we  have  a  highly  urgent 
need  of  such  mr-'*nitudc,  v;o  will  and  must  do  anything  and 
everything  oo  find  a  aolution.  If  the  method  doesn't 
Include  the  nlc(:tlca  of  management  and  dlaregardo  costa 
In  trade  for  cffcctlvcneas,  then  no  doubt  It  was 
necesaary.  3uch  n  need  in  not  now  before  our  OPOa  and 
to  make  it  woroo  tho  country  seems  111  prepared  to  stand 
tho  coot.  Ar  exnlainod  by  General  B.A.  Schrlever,  It 
appears  that  the  short-cut  costly  route  (with  little  or 
no  higher  headQuarters  staff  review)  once  followed 
(circa  1950  e)  will  be  used  on  a  very  limited  basis  In 
the  future.Sf'^ 

This  problem  of  lack  of  funds  to  support  several 
small  programs  (or  3P0s),  ns  we  see  in  the  SAI'^SO  mission, 
also  falls  into  the  area  of:  do  we  have  enough  resources 
to  set  up  and  fully  support  on  an  individual  basis  this 
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many  SPOo?  It  would  appear  that  full-blown  SPOa,  for 
many  email  programs,  are  notcntially  wasteful  especially 
if  there  lo  any  comrnonfxllty  between  the  programs,  c.g. 
common  launch  vehicle,  flight  plan,  launch  range,  etc, 
V/hen  small  .'jPOa  (or  small  programs)  arc  sot  up,  they 
Inherently  have  fev/  peoole  assigned.  The  lack  of  neople 
to  bo  expert  in  every  area  that  a  SPO  in  involved  creates 
difficult  conditions.  Each  man  must  double  up  in  duties 
and  probably  can't  do  any  justice,  he  just  has  too  little 
time  to  learn  all  the  jobs. 

Uncotnnon  nolutiona  to  Common  Problems 
The  program-by-program  approach,  which  is  what 
separate  independent  SPOs  imply,  has  a  definite  problem 
in  communication  betv;een  SPOs.  Cross- fertilization  in 
tcclinology  must  be  used  if  v;o  expect  to  apply  a  success¬ 
ful  solution  in  one  area  to  another.  Within  the  existing 
SPO  structui’e  too  little  "crosstalk"  occurs  between  SPOs. 
There  is  a  great  dependence  on  people,  their  experience, 
capabllltlGs  and  that  of  any  contractors  there  at  the 
moment.  Each  test  program  tends  to  go  its  own  way  with 
too  little  Interchange  of  data  and  experience.^  The  use 
of  functional  staff  or  line  organizations  to  either 
supervise  or  perform  the  work  in  areas  of  interest 
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cor.iTion  to  all  SPOa  can  do  much  to  alleviate  this  problem. 

The  author  liun  uoreonnally  wltnooBed  different  SPOs 
v'orklnf^i  o!i  aiiiillnr  nrof^rama  (l.e,  same  orbit,  oarne 
booatcr,  ahJlar  level  of  technology)  and  havirj/3  esson- 
t  ■  illy  the  exact  r.ai'io?  technical  teat  problem;  one  was 
proccodinr  In  on';  nmnnor,  the  other  didn't  know  what  to 
do.  Even  i.licuiph  the  tv.’o  31'On  wore  phyoically  less  than 
100  foel,  apart  the  author  became  the  technical  be- 
tv.’oen.  It  Is  not  to  difficult  to  ImaplnG  a  very  costly 
f.nd  potentially  test  failure  developing  out  of  this  lack 
of  jotting  together  over  coranion  test  problems. 

Lost  Expertise 

Every  Job  has  its  aspects  that  are  routine  and  the 
same  as  the  last  Job.  The  K«D  field  in  general  appears, 
to  the  newcomer  from  the  operations  field  particularly, 
that  there  are  fev;  routine  operations,  no  standardized 
procoduren,  and  a  condition  that  is  leos  than  clearly 
otructurod.  Although  this  is  not  entirely  correct  it 
seems  so  to  most  and  having  been  in  one  R&D  organization 
does  not  provide  linvunity  to  the  feeling.  The  breadth 
of  dlffcrcuit  activities  in  tVie  R&D  field  are  staggering 
and  it  takes  a  now  mvan  on  the  Job  (regardless  of  back¬ 
ground  )  some  six  to  twelve  months  to  really  gain  enough 


41 


tuidcratandinf',  to  become  productive.  Tho  rapid  rotation 
of  people  In  and  out  of  asulniraonts  comnoundb  tho 
problem  of  an  already  lose  tlian  clear  situation. 

Each  time  an  experienced  mo.n  Icnvra  tho  ofO  hie 
cxportlnc  1b  CBaentially  loot.  The  nev;  man  hno  little 
to  fall  back  on  unicse  It  be  the  office  files  oyj  If  be 
lo  lucky,  an  office  member  who  has  the  kno‘..’lc;d.':e  and 
time  to  helo  him  throuf^h  the  rough  period  of  getting 
oriented.  Moat  people  learn  the  hard  (and  tlmo  consum¬ 
ing)  way,  via  mlotokeo.  They  come  Into  a  SPO,  are  given 
a  task  and  with  their  comnlet'?  lack  of  knowledge  and 
uroooclurea  have  a  very  difficult  tine.  The  test 
function  la  very  critical  In  that  numerous  outside 
agencies  (such  as  discussed  in  the  previous  chapter) 
have  a  nyrl/id  of  procedures,  forms,  regulations, 
manuals,  etc.  that  must  be  used  efficiently  If  test 
effectlvenees ,  or  reduced  cost  la  to  ensue.  It  is 
impossible  for  an  inexperienced  employee  to  know  who  to 
contact,  what  forms  to  fill  out,  what  capabilities  each 
test  facility  has,  and  how  he  should  display  test  re¬ 
quirements  to  get  his  teat  program  going.  It  Is  the 
author's  experience  that  the  man  in  the  SPO  Test  and 
Deployment  Division  with  adequate  experience  in  arranging 
for  test  support  is  the  exception. ^  The  advantage  of 
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U30  of  contlnul.Hi:';  Daowort  In  this  cane  in  obvious. 
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iA'fj  was  clincusood  In  Chapter  3'the  majority  of 
office  a  roccW.iiirr  test  raionPrt  reoulrementia  documentation 
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:dowqBti‘C.':.'ii  fro:^  the  UJ'O  (l.e.  AF'.i  and  Test  Range)  have  a 
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ccntr.'l  or  aln.-l o-ooint-o f-contnet .  To  eane  their  Job 
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of  review  and  n.'-oner  stai'i'lnp;  of  resoonses  or  sunoort 

,  ■  -  , 

planh  iiftvoral  thlnfftn  must  he  strived  for  in  input  ' 

( 

docui.'i(  litstion  quality,  '.v’hen  clocumentation  lb  prepared 

,  I 

on  a  I.VP0~by-H’'O  or  dGcenti'allzcd  basis  for  prograra-by- 
progra.i  it  will  r.arel'y  I'cnult  in  a  smooth  standard  ' 

•  I 

product.  Kach  OPO  will  u;;:o  dlfferer;  terminology, 

I  I  '  I 

}  .  ^ 

format,  vrayo  of  v^rcoonting  material,  snd  level  of  ' 

I 

I  '  .  *  '  ,  I 

detail  provided.  It  ,10  difficult  to  insure  tlraoliness 

'  '  I 

of  submitting  the  docurnruts  to  the  test  suoport  agencies 

,  ■  'll, 

since  tlie  SPO  )ic  y  be  busy  elsev/here  v/lth  hla  meager 

I  :  '  ■  ‘•j  '  I  I  I  ' 

manpower. 

Going  bach  to  the,' original  statement,  to  get  good 
support  the  3?0  must  submit  good  requirements.  The 
test  agency  must  know  exactly  what  is  asked  or  wanted,  ^ 

‘  I  •'  ! 

it  must  know  .that  if  a  certain  requirement  la  present  it 

I 

'Will  bo  displayed  conoistcntly  on,  a  certain  page  in  a, 

I 

standard  way, and  terrainolo.gy.'  The  use  of  connect 

,  '  , 

I  ,  I 

<  I 
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prooodureo  ppd  channola  of  organiaatlon  with  ncooBoary 
coordination  J.b  Juut  (rood  'niano(’,ement,  yet  nuch  cannot  "be 

I 

aomircd  if  inoxperioncod  people!  on  a  deoont rallied  and 

I 

I 

uncojit rolled  Laois  arc  involved.  The  inexncrionce 

I 

factor  Bhov/si  uu  in  ter.t  doca’ncntation  quality  cnpccinlly 
in  tho  Dituatlon  that  uuiny  SPOo  just  have  little  real 
knowledgo  or  undorntandlnt^,  of  their  actual  test  require- 

j,  ■  ‘ 

raenta.  As  a  ro'ault  they  exprooD  them  neither  correctly 
or  complGtoly  for  tho  total  teat  support  needed.  Tho 
lack  of  time  and  GPO  ability'  nhov/s  uo  in  a  failure  to 
comniiuiicate  roods  in  a  correct  and  efficient  manner. 

I 

Minimum  oupoort  consistent  with  test  objectives  must  be 
asked  for,  not  inflated  or  unrenllotlc  needs.  Again 
the  use  of  an  cfficei  to  perform  this  (a  common)  service 
for  all  SPOs,  to  insure  quality,  timoliness,  standard¬ 
ization,  format,  nroccdures,  terminology,  and  correct- 

I 

'  ness  and  completeness  of  test  requirements  can  prove 
very  beneficial.  Such  an  office  can  easily  Identify 
common  requirements  between  similar  programs  and  express 

I 

I 

them  in  exactly  thq  same  way, 

'  back  of  Communication  Bctv.’een  Units 

When  SPOs  deal  on  a  completely  fractionated  basis 
on  their  test  program  it  may  benefit  one  SPO  but  the 


I 
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ovcyrill  offi'ct  for  all  /i^Gnolco  in  the  test  team  may  be 
loss  than  ontlrnum.  Tho  lack  of  ability  and  tlmo  of  SPO 
tent  porfioniiol  to  pron«rly  address  their  test  needs  and 
suvjport  Impodi-B  the  flow  of  oom-nunlcatlon.  To  comraunl- 
cat.c  In  terns  of  testing  efficiently  one  must  "think 
tert"  not  .I'lut.  program.  The  SPO  tends  to  underestimate 
the  linnort'Anco  that  proper  (or  Improper)  work  on  his 
part  In  the  test  requirements  area  will  have  in  effect 
on  the  ATV.’  nnd  Test  Ranges.  The  lack  of  Interest  on 
the  OPOa  oart  In  keeping,  the  test  agencies  informed 
creates  a  tcure,  non-cooperative  ot.mosphere  which  does 
little  to  linprove  the  tost  support  planning  or  future 
dealings. 

The  tost  team  must  work  on  an  extremely  close  basis 
If  to  be  really  effective.  Yet  this  mutual  trust  based 
on  continual  faith,  ViOnesty,  and  belief  Is  not  always 
in  evidence.  The  "not-lnvented-here"  approach  is 
unacceptable  If  the  SPO'o  test  Is  to  be  truly  managed  In 
an  efficient  manner.  People  must  talk  together  often 
and  long  to  work  out  the  details  of  support.  The 
formal  documents  must  be  the  best  possible  but  they 
form  only  the  start  and  a  place  to  meaningfully  begdn 
discussion.  The  use  of  dedicated  personnel  oriented  to 
test  and  all  the  minute  details  on  a  day-to-day  basis 


p 


[ 

i 


^■\-n  t'»r  f  in  »f p«. . , 


for  all  prof/ranis  1.6  ona  aoproach  to  develoolnr;  the 

I 

Interest  to  Y)ridpe  successfully  the  SPO  to  test  agency 
gap. 

Too  tPjriv  Pconlc  In  the  Act 
This  Inst  section  io  an  attempt  to  highlifht  in 
another  wav  vrlmt  has  perhans  been  Irapllod  before.  When 
each  GPO  or  program  niakes  all  his  own  contacts  v/lth  tost 
support  agencies  and  on  a  continuing  basis,  the  test 
agency  lo  inundated  (or  perhaps  not  contacted  at  all) 
by  a  different  man  for  each  program.  Each  may  be  as 
inexperienced  as  previously  Imnllcd  and  talks  in  a 
different  language,  besides  not  really  understanding 
what  he  needs  or  who  to  go  to. 

The  Uf3C  of  a  eTn.oll  central-polnt-of-contact 
simplifies  the  number  of  people  that  the  AT'W  or  Test 
Range  need  contact  to  inquire  about  any  program.  It 
relieves  the  problem  of  the  number  contacting  the 
test  cupport  agencioa  as  well.  The  language  will  be 
standard  and  the  continuity  of  effort  will  result  in 
improved  communicationa  requirements  docvinentatlon 
product  and  hopefully  the  forthcoming  support. 

Problems  In  Summary 


Thla  section  has  attempted  to  emphasize  the  common 


problems  oboervcd  In  the  SPO  tccting  environment.  Most 
test  problems  are  brought  about  v;l,an  SPOs  operate  on  a 
progrsin-by-pror,rara  basis  with  Inexperienced  people. 
Another  major  factor  causing  trouble  Is  the  sltuntlon 
where  the  SPO  Is  too  sraall  to  warrant  a  large  niennlng 
yet  all  functions  must  oomehov;  be  accomnllohed.  The 
lack  of  und erst, and ing  in  depth  of  how  to  arrange  for 
test  via  ran(.e  test  support  documentation  can  cause  great 
confusion.  This  la  easily  avoided  with  personnel  that 
arc  knov;ledg.eable  of  proper  procedures.  Tho  functional 
supnort  staff  has  been  suggested  ns  one  possible  help 
In  tills  area.  This  office  has  been  discussed  in  the 
preceding  chanters  and  will  be  further  expanded  upon 
In  the  following  chapters.  The  next  chapter  will 
apoclflcally  i.'^ver  a  management  treatment  of  systems 
management . 


CIIAPTEn  V 
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This  chaiDtor  will  review  some  of  the  thou^btis  of 
exports  in  the  management  field  on  the  unc  of  the  Bystems 
raanapicraont  aonroach.  The  narti.cular  intent  vjlll  be  to 
relate  what  others  seo  as  the  wealcneBses  or  problem 
areas  that  one  must  bo  aware  of  in  uolnt*  systems  rntmaf^to- 
raent  and  the?,r  suggestions  on  hov;  they  can  be  alleviated 
or  minimized.  The  chapter  will  be  divided  into  tv:o  main 
sections  the  first  concerning  division  of  work  with 
systems  management  and  the  second  dealing  v;lth  tlic  use 
of  special  functional  staffs. 

Systems  Manai:''c-ment  and  Division  of  ’rVork 
Many  organization  and  manaseraent  exoerts  consider 
the  principle  of  division  of  work  as  one  of  the  moot 
important  concepts  when  analyzing  or  setting  up 
organizations.^  Using  this  concept  of  division  of  v.'ork 
or  departmentalization  involves  orlnglng  together  under 
one  head  a  large  amount  of  a  sneclfic  kind  of  work  and 
makes  it  possible  in  each  case  to  capitalize  on  the 
most  effective  work  separation  and  specialization. 


f 


Such  an  nrrangciMPnt  also  foatera  econoralos  of  the 
maximum  umc  of  inasa  nroductlon  technlquoa  arlnlng  not 
only  from  the  amount,  of  work  done  or  that  the  work  waa 
Blmllar  but  of  ii.out  Imnortance  that  the  work  was  per¬ 
formed  ’..’1th  the  omrio  teohniquc,  materials,  procedures, 
and  mot Ion 3.^ 

Organizations  erected  on  the  1)3010  of.  purpose 
(sy atoms)  have  the  built  in  danger  of  not  using  the 
most  up-to-date  technia.uen  and  specialties  because  there 
may  not  be  enough  work  of  a  particular  technical  variety 
to  result  in  this  efficient  subdivision  of  work.^  The  v’ 

use  of  functional  or  specific  process  departmentalization  .* 

normally  takes  advantage  of  the  potential  of  soeclallza-  ;; 

I  I 

tlon  to  a  greater  degree  that  does  a  "purpose”  *' 

A 

organization.  Subunits  of  a  system  or  project  organi¬ 
zation  may  be  submerged  to  the  point  that  they  lose 
their  effoctivenesB.  This  is  particularly  possible  when 
they  are  too  amull  to  devote  time  and  people  in  an 

5 

adequate  amount  to  each  and  every  problem.  The  large 
mix  of  different  areas  of  expertise  necessary  to  sustalh 
a  product  or  system  approach  places  a  definite  limit  on 
how  much  arrangement  or  rearrangement  of  Jobs  can  be 
made  to  equalize  work  loads  between  people.  The 
problem  of  over  using  people  may  be  contrasted  to  the 
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danger  of  duplication  of  facllltleo  or  undeinisc  of 
' 

equipment  within  a  oystem  or  product  organization.' 

Communications  la  a  continuing  prohlem  In  all 
organizatlono  but  the  lack  of  it  can  be  particularly 
felt  In  the  product  organization.  Tho  lack  of  dloclpllne 
(like  Job)  tie  between  pconle  in  different  projects 
organization  (In  the  came  overall  organisation)  reoults 
In  little  croas-fertlllzatlon  among  then.  Thla  oltuatlon 
of  working  somewhat  In  Isolation,  and  with  apparent 
little  concern  for  keeping  curx’ent  on  or  In  contact 
with  others  In  the  same  field  but  woriclng  on  different 
projects,  may  well  be  the  key  limitation  of  the  product/ 
project  structured  organization.*^  Communications  of 
course  should  not  be  limited  to  between  disciplines. 

There  is  also'  a  problem  of  facilitating  communications 
betv/een  the  project  man  and  any  other  assisting  unit 
within  the  parent  organization.  Since  the  project 
manager  cannot  afford  to  have  a  complete  staff  (due  to 
the  limitation  of  keeping  them  busy  In  their  specialty) 
he  has  the  obligation  to  keep  open  lines  of  communica¬ 
tion  and  coordination  with  all  supporting  units. 

The  need  for  centralized  communications  In  a  diverse  and 
decentralized  (project  oriented)  organization  in  the 
technical  area  cannot  be  overstressed. 
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Project  ttUoonoray  In  an  other  danger  often  exprenood 
by  nrltoro  in  management.  V/hen  a  subunit  lo  given  a 
great  amount  of  autonomy  this  may  develop  Into  such 
Indopondonce  from  the  parent  orponlaatlon  that  the  beat 
Intorrrjto  of  both  are  not  being  served, Close 
attention  to  this  porhaoa  rare,  but  potentially  unfortu¬ 
nate  situation  should  be  maintained. 

An  interesting  disadvantage  of  the  product 
structured  organization  Involves  the  multiplicity  of 
external  contacts  that  may  be  necessary  If  there  la  no 
centralization  of  certain  functions  (such  as  sales). 

Thin  condition  can  be  directly  translated  to  the  condi¬ 
tion  of  all  DPOs  contacting  the  tent  agencies  separately. 
Although  It  may  seem  clear  to  divide  by  project,  the 
linen  of  demarcation  from  this  point  became  increasingly 
bluri'O'i  and  overlapping.  For  example;  consider  the 
confusion  and  wear  out  given  the  customer  If  each 
product  goes  to  him  separately,  why  not  send  Just  one 
representing  all'A2,13 

The  Use  and  Advantapro  of  Functional  Service  Staffs 
A  functional  service  staff  or  the  use  of  service 
staff  authority  la  a  staff  group  that  carries  out  a 
particular  activity  for  the  whole  organization.  This 
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activity  has  been  noparatcd  from  line  Jobs  and  Is 
performed  on  a  centralized  and  controlled  basis  as  a 
oorvico  to  all  lino  units •  The  use  of  ouch  an  arrange¬ 
ment  Iraplieo  that  if  n  lino  manager  requires  such  a 
florvlce  ho  must  go  through  the  staff  unit  to  obtain 

14 

tlio  oervieo,  he  cannot  duulicate  It  himself,  '  • 

The  functional  norvlce  staff  cun  aid  in  the 
integration  of  talents  or  specialist s  in  a  particular 
area  for  all  activities.  This  integration  takes  place 
by  cooperation,  coordination,  and  control.  Thin  overall 
communica  tion/coordinatlon  problem  inurt  bo  solved  if 
speclallr.atlon  is  to  be  used  to  advantago  and  like 
disciplines  kept,  in  contact. Many  organizations  have 
answered  the  need  for  across  product  assistance  of 
specialized  functions  by  the  use  of  service  staffs, 
particularly  in  those  needed  by  research  engineers  and  . 
scientists.  The  exact  typo  of  service  will  of  course 
be  highly  dependent  upon  the  need  and  field  of 
activltlcB.^*^ 

Beyond  improving  communications  in  a  complex 
organization  the  functional  service  staff  has  perhaps 
the  even  more  important  Job  of  consolidating  or  central¬ 
izing  the  specialized  and  functional  managerial  and 
organizational  resources  to  achieve  the  maximum  In 
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1ft  ' 

porforraance  offlclenoy.  °  An  functions  become  more, 

,  I 

complex  the  efficiency,  by  whlph  they  are  coordinated 

1  < 
l 

directly  affecto  the  economy  of  the  opei*atlon.  In 

,  '  I  ‘ 

general  a  complex  lino  unit  (ouch  as  product »  project, 

'  '  I  , 

or  system)  will  not  do  as  good' a  Job  in  a  highly 


Bpoclall7.Gd  area  ns  v;lll  «  dedicated  spdolal  uplt. 

‘  I 

The  economlco  of'  centralized  operettlons  make  it  very 

/  ^ 

important  that'  a  aorvlce  staff  be  used  if  at  all  possible. 

I 

Such  practices  achieve  'economies  by  hnlforin  proepduros 

10 

and  generally  more '  effective  work.”^^ 

1 

,  The  use  of  staff  specialization  of  skills  of  course 
is  not  nev;  by  any  raean6.  Traditionn|l  ones  include 
flnaiiclal,  market  research,  and  even  Rc^D  .itself.^®  The 
U3AF  has  also  recognized  their  use  in'  instructing  tlie 

'  :  I  I 

i  I 

SPD  in  his  duties.  Although  the '3PD  has  complete 

'  '  '  ‘  .  '  ; 

re'sponslbility  ahd  authority  for  the  successful  •  ' 

i  '  ' 

accomplishment  of 'all  matters  related  to  rhls  program, 


ho  must  depend  on  service  organizations  to  assist  in  his 

I 

.  I  '  ’  I 

program  .effort.  The  use  of  SPO  pdrent  organization 
staffs  in  legal,  iproo'uremeht,  financial  matters  is 

.  /  »  f 

required. Another  perfect  example  in  the  same  is 

the.  use 'of  centralized  civil  engineering  f.unctlons.  ■ 
Each  SPO  will  be  assigned  a  civil  engineer  with  i!*eBpon- 

I  t  > 

slblllty  for  all  system  facilities  planning  and 

I  I  '  ' 

,  53,  ^  . 
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acquisition.  He  may  eloct  to  physically  colocate  with 

I . 

the  3P0  If  the  olae  of  the  propram  warrants.  In  any 
'  oaoe  he  la  a  direct  represent atlvo  (member)  of  the  3P0 
parent ( organisation  civil  onginecrlnK  office  (see 

I 

'  Figure  2)  and  will  receive  suoport  from  the  civil 

po 

engineering  nctivltlGc. 

Sunimary 

This  chapter  has  attempted  to  portray  some  of  the 
drav/backo  to  purely  pi-oject  oriented  organisations  as 
seen  by  some  of  the  experts  in  the  fields  of  management 
and  organization  theory.  The  problems  of  communication, 
sroso-fertlllzation,  economy,  higher  quality  work  in  a 

I 

special  area  have  been  highlighted  since  they  directly 
correspond  to  some  of  the  SPO  problem  aroas  as  dlBcusned 
in  Chapter  4,  The  concept  of  using  a  specialized 
functionally  oriented  staff  has  been  outlined  as  a 

I 

potential  for  easing  If  not  solving  many  of  these 
problems.  The  superimposing  or  combination  of  the 
project  structure  and  the  subject  or  specialized 
structure  appears  to  offer  a  considerable  advantage  over 
the  project  structure  alone. 
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CHAPTER  VI 


CCKCLUoI0i,3  AKD  HIJCCivU-iEHDATICi'IS 

Prior  cUayiters  of  this  papor  have  outlined  the  nScD 
tent  of  ral8»3ll(<8  and  space  vehlclen  from  the  SPO  parent 
organization  polnt-of-vicv/  with  the  object  to  Improve 
the  efficiency  v/lth  which  these  tests  arc  managed.  The 
study  has  die cussed  the  importance  of  RdD  as  the  basis 
for  technological  progress  and  the  test  portion  of  R<Su) 
as  critical  to  the  evaluation  and  determination  of  RiD 
hardware  performance. 

Conclusions 

The  use  of  the  SPO/ayatems  management  approach  is 
an  elaborate  and  costly  project  oriented  structure  which 
may  have  many  problems  when  applied  to  small  programs  in 
a  limited  resource  environment.  The  lack  of  experienced 
personnel  continually  plagues  the  SPO  when  preparing 
test  support  request  documentation.  This  shortage  along 
with  the  fact  that  each  SPO  man  rarely  gets  enough 
repetitions  in  Jots/taska  to  become  truly  expert 
results  in  a  generally  poor  test  documentation  product; 
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Cooskunicqtlons  is  a  aooond  large  problem  area  for  SPOa. 
Conimunlcat-i  on  a  tenS  to  bretik(io\im  between  SPOa  and  be- 
twoon  nembcrB  of  the  teat  tcan.  Such  a  breakdown 
impedes  the  flow  of  vital  information  and  causes  unduo 
friction  between  j>11  concerned.  The  S?0  must  avoid 
this  problem  if  it  is  to  bo  successful  in  the  long  term. 
The  use  of  a  centrsl-point-of-contact  between  the  test 
team  units,  based  on  functional  specialties  was  advanced 
as  a  potential  aMltlon  to  the  project/multifunctional 
SPO  node  of  operation  in  an  attempt  to  alleviate  some 
of  these  inherent  or  oossiblo  SPO  orpanisational 
structure;  oroblerr.s.  These  last  two  areas,  dieadvantapes 
of  the  project  o'  Icntcd  structure  and  some  advantages  of 
a  specialised  functional  staff  structure  were  elaborated 
from  the  point  of  view  of  wriLera  in  the  management  and 
organisation  field  of  study.  With  ttiecc  general 
ooncluslons  the  following  reoofumendations  are  offered  as 
possible  iuorovements  to  the  SPO  test  environment. 

Hecorniicndations 

Innrove  SPO  Comr.unicatlons.  Improved  oommunioations 
appears  to  be  a  big  payoff  area  for  the  3P0.  Without 
adequate  communications  all  tasks  become  more  difficult 
than  necessary.  The  SPO  needs  to  improve  hie  internal 
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oommunlcatlona  to  koeo  hlo  people  well  Informod  not 
only  of  their  own  inlrislon  ’.tut  that  of  oollatoral  efforts 
In  other  GPOa.  SPC  personnel  must  be  encour.afted  to  seek 
out  thoir  "ovm  klnJ”  in  ol.otcr  3P0s  to  foster  an 
interohanre-  of  information  and  data  to  Inouro  that 
cross-fertilliiation  abort  stopo  thoae  uncommon  solutions 
to  common  Droblemc.  The  blGipcot  effort  In  tho  entire 
communications  area  and  tho  one  v^ith  the  most  Importance 
In  the  test  area  should  go  to  the  test  team  meraboro  and 
units.  These  people  have  too  long  been  kept  In  the  dark 
or  fed  bits  of  information  in  Just  enough  quantity  to 
keep  them  intereoted.  In  the  author's  opinion  the  SPO 
has  a  very  bad  record  and  n.a).io  in  this  area.  The  SPO 
must  anpralcc  the  test  team  as  changes  occur  and  be 
honest  with  the  reasons,  if  anv  mutual  trust  is  to  build 
on  each  side.  The  SPO  Is  dependent  on  the  test  support 
agencies  for  their  support  and  they  in  turn,  although 
to  a  lessor  degree,  on  him  for  work.  If  this  team  Is 
to  really  be  effective  each  must  understand  the  other's 
needs  and  problems  and  then  get  on  with  tho  mission  of 
testing.  It  is  the  SPD's  and  each  SPO  division  chief's 
responsibility  to  initiate  and  continue  a  program  of 
expsinded  communications. 

Concentrate  Limited  GPO  Manpower  and  Resources, 


V/lth  United  manpower  and  other  ro source 3  the  3PD  must 
place  his  emphasis  or  main  efforts  on  the  things  that 
he  can  do  best  and  that  cannot  be  delogatod  or  passod 
on  to  others.  Such  areas  inlpht  Include  cnglneerlrit:, 
design  reviews,  production,  coheduling,  and  the  like. 

On  the  othsr  hand  the  SPD  should  ^ive  up  routine  jobs 
that  are  not  really  progiam  peculiar  and  that  can  per¬ 
haps  be  done  more  efficiently  by  others.  The  GPD 
should  not  use  the  excuse  that  he  cannot  delegate  In 
fear  of  loosing  control.  A  central  office  charged  with 
supporting  all  SPOa  must  be  responsive  and  produce  or  be 
abolished.  This  will  free  SPO  manpower  to  spend  greater 
time  on  the  critical  areas  of  managing  the  acquisition 
of  the  system  and  to  become  better  at  it  because  of  the 
additional  time  and  reduced  scope  of  duties. 

Consolidate  Small  or  Like  SPO3  Wherever  Possible , 
SAMSO  or  AFSC  should  consider  the  use  of  one  or  a  few 
large  SPOa  to  manage  several  small  programs  particularly 
If  the  programs  have  a  n\iraber  of  things  In  common,  like 
launch  vehicle,  lavinch  range,  orbit,  level  of  technology, 
etc.  Such  consolidations  should  result  in  additional 
economies  from  the  saving  of  manpower,  again  allowing 
for  greater  specialization  by  personnel  and  potentially 
doing  a  better  Job  because  of  It.  Consolidated  SPOs 
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ohould  be  more  responsive  to  test  team  needs  and  be 
able  to  make  more  economical  ueo  of  all  asslRned  or 
used  resources,  the  test  faollltios  area  being  Just 
one  such  poaolblllty. 

Incrense  the  Ueo  of  Functional  Service  Staffs . 

SPOs  and  their  ostabllnhod  organization  policy  and 
management  procedures  should  bo  modified  to  move  from 
the  traditional  fractionated  mode  of  operation  to  a  use 
of  special  functional  service  staffs  wherever  such 
consolidation  appears  feasible  and  In  the  best  Interests 
of  economy.  AF3C  and  USAP  should  take  action  to  change 
systems  management  directives,  In  particular  AFSC 
Manuals  375-3  (System  Program  Office  Manual)  and  375-^ 
(System  Program  Management  Procedures)  to  require  and 
reaffirm  this  modification.  Such  staffs  appear  to  be 
best  suited  to  a  complex,  continuing  Job  where  a 
standardized  high  quality  output  is  required  and  where 
such  an  output  or  need  is  common  to  all  (or  a  majority) 
serviced  units.  It  la  not  to  be  Implied  that  such 
staffs  should  be  set  up  Just  for  the  sake  of  setting 
them  up,  but  should  only  be  done  when  there  Is  a  direct 
payoff  to  the  SPOs  as  a  whole  and  as  in  the  case  in 
this  study,  the  test  team  In  general.  To  adequately 
perform  their  duties  In  consolidating  work  and  as  a 
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cent rf/.'l-polnt-of~ contact  the  functional  ecrvico  staff 
must  bo  colocatc(3  v;lth  th<*  SPO  ao  b  nart  of  tbo  SPO 
parent  organization.  Thlo  colocation  will  allow  for 
the  dny-to-day  noraonal  contact  and  acceas  to  raeetinso 
and  SPO  persorinol  that  io  aboolutely  nocesaary  If  thlo 
office  lo  to  be  eucoessful.  In  turn  for  the  efforts 
of  the  functional  staff  the  GPO  ir.uot  bo  conolete  In  Its 
trust,  support,  and  sup])lyln{'C  of  Information  to  the  staff 
office. 

Continue  IJr.e  of  the  SAM30  Cnf;ratlonal  SyRtemn 
Dcvelonrnent  L:v:lnlon.  It  Is  recoinxonded  in  particular 
that  the  Oneratlonal  Gyatems  Development  Division  in 
SAi-lSO  Lo  further  expanded,  as  applicable,  to  cover  as 
much  of  the  tent  activity  as  ponoible.  The  use  of  the 
single  or  central-polnt«*of-contact  that  such  an  office 
provides  Increases  the  understanding,  of  test  reo.ulre- 
ments  among  tho  teat  team  raembera.  This  tyne  of  office 
can  do  much  to  increase  tho  flow  of  communication 
between  units.  The  test  area  proved  a  fertile  area  for 
consolidation  of  functions  and  others  will  possibly  be 
equally  rewarding.  The  centralized  preparotlon  of  range 
test  support  documentation,  review  of  test  plans,  review 
of  statements  of  work  should  continue  so  to  Insure  that 
tho  area  of  test  is  covered  In  a  complete  and  correct 
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manner 


ContiniK^d  Rtnt'lv  of  the  SP0/3yetomfl  Manaffemt^nt 
Concejjt,  The  above  rocominenclatlons  are  provided  as 
thooo  substantiated  by  the  author's  experience,  policies 
already  stated  In  SPO  directives  but  not  accepted  for 
actual  or  widespread  use,  and  the  concepts  derived  from 
the  mana{/einent  and  or(^anl?;atlon  field.  Those  recommen¬ 
dations  should  be  reviewed  for  possible  apollcatlon  In 
areas  other  than  test  of  space  and  missile  systems. 

Also  SPO  parent  or[:nnizatlons  in  other  than  the  space 
and  mlaallcB  field  (l.e,  aircraft  or  electronic  systems) 
should  be  studied  for  possible  use  of  additional 
functional  staffs  no  an  adjunct  to  their  present  SPO 
and  line/staff  orRcnlzatlon  arrangements.  In  any  case 
the  subject  of  this  report  and  its  general  thesis  should 
continue  to  be  studied  to  ensure  that  systems  management 
progresses  and  stays  an  economically  coraoetltlve  concept 
of  management. 
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